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ABSTRACT: A total of (n=114) H. dussumieri were collected during monsoon (August 
and September), post monsoon (October and November) seasons in 2011. Mean total 
length of females (t test: P = 2.5663E-12) and males (t test: P = 1.4766E-08) between two 
seasons were significantly different. Similarly, mean total length (t test: P = 9.8887E-20) 
and Size-frequency distribution (Kolmogorov-Smirnov two sample test: d = 0.82716, P = 
3.41312E-15) were significantly different between monsoon and postmonsoon for 
combined sexes. The slope (b) of WLRs regression lines for monsoon except for male 
were significantly different from the isometric growth curve slope (b = 3). Therefore, the 
slope of WLRs regression lines for postmonsoon by combined sex and both female and 
male were significantly lower than the isometric growth curve slope (b = 3) suggesting 
negative allomnetric growth in post-monsoon season. 
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INTRODUCTION 
 
Dussumier's halfbeak, Hyporhamphus dussumieri (Valenciennes, 1847) is distributed 
in tropical waters of the Indo-West Pacific (FAO, 1983). This species swims in mid-
water or near the surface in small schools and fisheries of this species is conducted 
generally by seines and pelagic trawls, and dip-net under lights at night (Hiatt and 
Strasburg, 1960; Collette, 2004). Most halfbeaks have an elongate lower jaw that 
distinguishes them from the flying fishes (Exocoetidae), which have lost the elongated 
lower jaw, and from the needlefishes (Belonidae) and sauries (Scomberesocidae), which 
have both jaws elongated (Collette, 1984; Collette, 2004). Although halfbeaks are not 
currently of great commercial importance, many species are regularly found in local 
markets (Karachi Fish Harbour, west wharf). The flesh is excellent and halfbeaks are 
utilized as food in many parts of the world (Collette, 2004). 
Length and weight data of fish are very important parameters in the estimation of the 
length and age structures, population dynamic (Krause et al., 1998), growth and mortality 
rates, and well-being of the fish (Kohlers et al., 1995). They are also used to obtain 
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information such as biomass from length frequency distribution (Anderson and Gutreuter 
1983, Gayanilo et al., 1997) and fish condition (Petrakis and Stergiou 1995, Abowei et 
al. 2009) for stock assessment and management of the population of fish (Garcia et al. 
1989, Sparre and Venema, 1998, Blackwell et al., 2000, Haimovici and Velasco 2000). 
The CF and the WLRs parameters can be affected by factors such as age, 
reproduction period, gonad activities, amount of food availability, seasons etc. In 
Pakistan during the monsoon season, monsoon winds carry moisture from the Indian 
Ocean and bring heavy rains (Hussaina et al., 2010). 
Monsoon seasons asymmetric heating of sea water and substantially mobilizes sea 
life. Therefore, life of the marine fish species affect directly and/or indirectly by these 
changes. Length-weight relationship and relative condition factor for the halfbeak 
Hemiramphus far (Forsskal, 1775) from the Karachi coast previously reported by      
(Yousuf and Khurshid, 2008). 
The aim of the study was to determine the WLRs parameters in male and female of 
H. dussumieri, collected from Karachi fish harbour, Pakistan.  
 
MATERIALS AND METHODS 
 
A total no of 114 dussumier's halfbeak, Hyporhamphus dussumieri, were collected 
from Karachi fish harbour during monsoon (August, september) and post monsoon 
(October and November) seasons in 2011. The fish samples were transported to the 
laboratory for the measurement of total length (cm) and weight (g) of fish. Total length 
(TL) and body weight (W) in fresh samples were measured to the nearest 0.1 cm and 
0.01g, respectively. 
Least squares regression analysis with MS Excel software was used to calculate the 
weight length relationships (WLRs) parameters. The weight length relationships were 
estimated as: 
baTLW = , 
where W is the body weight (g), TL is the total length (cm), a is the intercept, and b 
is the slope of the regression line. 
 Comparison of the difference of slope value from b = 3 (isometric growth) for 
all species, Pauly’s t-test was performed (Pauly, 1984). Pauly’s t-test statistic was 
calculated as: 
 
 
, 
 
 
Where SdlogTL is the standard deviation of the log TL values, SdlogW is the standard 
deviation of the log W values, n is the number of fish used in the computation. The value 
of b is different from b = 3 if t value is greater than the tabled t values for n-2 degrees of 
freedom (Pauly, 1984). 
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RESULTS AND DISCUSSION 
 
 A total of 114 fish were sampled in 2012 during monsoon and post-monsoon 
seasons. Condition factors (CF), total length and weigth characteristics of H. dussumieri 
by seasons and sexes showed in Table 1. Mean total length of females (t test: P = 
2.5663E-12) and males (t test: P = 1.4766E-08) between two seasons were significantly 
different. Moreover length frequency distribution of females (Kolmogrow-Smirnov test: 
d = 0.826923, P = 2.5663E-12) and males (Kolmogrow-Smirnov test: d = 0.827586, P = 
4.89814E-06) between two seasons were significantly different. Similarly, mean total 
length (t test: P = 9.8887E-20) and size-frequency distribution (Kolmogorov-Smirnov 
two sample test: d = 0.82716, P = 3.41312E-15) were significantly different between 
monsoon and postmonsoon for combined sexes. Our results showed that growth of H. 
dussumieri increased after the monsoon season in postmonsoon season. Spatial patterns 
in the rates of phytoplankton growth and microzooplankton grazing were investigated in 
the Arabian Sea during the Southwest Monsoon (August–September) and early Northeast 
Monsoon (December) seasons (Michael et al., 1998). Higher bacterial biomass and 
zooplankton grazing were observed during August in the Arabian Sea (Ramaiah et al., 
1996; Pomroy and Joint, 1999; Sarma et al., 2003). 
      According to Fish Base food items are pirimary zooplankton, especially planktonic 
crustaceans and mysids reported for H. dussumieri (Froese and Pauly, 2012). H. 
dussumieri feeds also on whatever prey is available (Hiatt and Strasburg, 1960).  
 
Table 1. Total length and weigth characteristics of Hyporhamphus dussumieri by 
 seasons and sexes. n: number of individuals, TLmean: mean total length 
 (cm), Wmean: mean weight (g), SD: standard deviation, SE: standard error, 
 TLmin: minimum total length, TLmax: Maximum total length, Wmin: 
 minimum weight, Wmax: maximum weight. M: monsoon, PM: post-
 monsoon. 
 
Characteristics Female  Male 
All M PM  M+PM  M PM  M+PM 
Length 
(cm) 
n 21 52 73  12 29 41 114 
TLmean 14.3 19.6 18.1  13.4 19.6 17.8 18.0 
SD 2.28 2.54 3.47  2.17 2.65 3.78 3.57 
SE 0.50 0.35 0.41  0.63 0.49 0.59 0.33 
TLmin 11.0 14.5 11.0  11.0 14.5 11.0 11.0 
TLmax 17.9 23.7 23.7  17.6 23.6 23.6 23.7 
Weight 
(g) 
n 21 52 73  12 29 41 114 
Wmean 12.3 21.0 18.5  11.2 20.6 17.8 18.2 
SD 6.57 6.53 7.59  4.54 7.46 7.95 7.69 
SE 1.43 0.90 0.89  1.31 1.38 1.24 0.72 
Wmin 4.0 8.0 4.0  5.0 8.0 5.0 4.0 
Wmax 20.7 35.0 35.0  19.3 35.0 35.0 35.0 
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Yousuf and Khurshid, 2008 was measured the length (17.6-23.4 cm) and weight (15-30 
g) range in Hemiramphus far fish. Present study shows length (13.4-19.6 cm) weight 
(11.2-21.0 g) range in H. dussumieri fish.  
 Weight length relationships of H. dussumieri obtained in monsoon and post-
monsoon seasons from Karachi Coast in the Arabian Sea showed in Figure 1. The results 
of WLRs of H. dussumieri were also showed in Table 2. The WLRs of H. dussumieri by 
combined and both sexes in post-monsoon season and in monsoon season from Karachi 
Coast in the Arabian Sea were showed in Figure 2 and Figure 3, respectively. 
Fig. 1. Weight length relationships of Hyporhamphus dussumieri obtained in monsoon 
 and post-monsoon seasons during August to November 2011. 
 
 We used pauly t test to compare differences between calculated b values and 
isometric growth (b = 3). Pauly's t test results and WLRs parameters as follows:  
 W = 0.0213TL2.3148 (r2 = 0.8618, n = 114, sdlogTL = 0.09217, sdlogW = 0.22984, Pauly’s 
t-test = 7.82238, P < 0.01, negative allometric growth) for both sexes in 
monsoon+postmonsoon (combined data), 
 W = 0.0013TL3.4199 (r2 = 0.8650, n = 33, sdlogTL = 0.07024, sdlogW = 0.25829, Pauly’s 
t-test = 1.730376, P < 0.05, possitive allometric growth) for both sexes in monsoon 
season, 
 W = 0.0103TL2.672 (r2 = 0.8968, n = 12, sdlogTL = 0.06803, sdlogW = 0.19195, Pauly’s t-
test = 1.144309, P > 0.1, isometric growth) for male in monsoon season, 
 W = 0.0003TL3.9791 (r2 = 0.931, n = 21, sdlogTL = 0.07131, sdlogW = 0.29406, Pauly’s t-
test = 3.93995, P < 0.01, possitive allometric growth) for female in monsoon season, 
 W = 0.0116TL2.5038 (r2 = 0.8797, n = 81, sdlogTL = 0.05874, sdlogW = 0.15681, Pauly’s 
t-test = 4.763225, P < 0.01, negative allometric growth) for both sexes in post-monsoon 
season, 
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 W = 0.0075TL2.6448 (r2 = 0.8669, n = 29, sdlogTL = 0.0608, sdlogW = 0.17271, Pauly’s t-
test = 1.78094, P < 0.05, negative allometric growth) for male in post-monsoon season, 
 W = 0.0152TL2.4168 (r2 = 0.8937, n = 52, sdlogTL = 0.05815, sdlogW = 0.14866, Pauly’s 
t-test = 4.947518, P < 0.01, negative allometric growth) for female in post-monsoon 
season. 
Fig. 2. Weight length relationships of Hyporhamphus dussumieri by combined and both 
 sexes in post-monsoon season during August to November 2011. 
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Fig. 3. Weight length relationships of Hyporhamphus dussumieri by combined and both 
 sexes in monsoon season during August to November 2011.  
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   The slope of WLRs regression lines for monsoon except for male were significantly 
different from the isometric growth curve slope (b = 3). Therefore, the slope of WLRs 
regression lines for postmonsoon by combined sex and both female and male were 
significantly lower than the isometric growth curve slope (b = 3) suggestied negative 
allomnetric growth in postmonsoon season. These results showed that growth type of H. 
dussumieri can be effected by monsoon season.  
 There is no study on the WLRs for H. dussumieri. So, we used WLRs parameters of 
same family (Hemiramphidae) species with H. dussumieri fish species such as 
Hemiramphus brasiliensis, Hyporhamphus intermedius and Hyporhamphus quoyi to 
compare of WLRs parameters (Table 3). Despite the small number of specimens (e.g. 33 
in monsoon and 81 in post-monsoon) and narrow length range, the values for the 
exponent (b) remain mostly within the expected range of 2.5 - 3.5 and the parameters can 
be used safely within the indicated length range. 
 Therefore, it was known that b values of the WLRs for fish species should fall in the 
expected range of 2.5–3.5 (Froese, 1998). The WLRs parameters are generally consistent 
with our results. 
 
Table 2. Weight – length relationship parameters and growth types of 
Hyporhamphus dussumieri by seasons and sexes. ns: non-significant, a is 
the intercept, and b is the slope of the regression line. 
 
Seasons / sexes a b r2 n Pauly’s 
t-test 
P Growth 
type 
Monsoon+Postmonsoon 
(both sexes)  0.0213 2.3148 0.8618 114 7.82238 P<0.01 
negative 
allometric 
Monsoon (both sexes) 0.0013 3.4199 0.8650 33 1.73038 P<0.05 
possitive 
allometric 
Monsoon (female) 0.0003 3.9791 0.9310 21 3.93996 P<0.01 
possitive 
allometric 
Monsoon (male) 0.0103 2.6720 0.8968 12 1.14431 ns isometric 
Postmonsoon     (both 
sexes) 0.0116 2.5038 0.8797 81 4.76323 P<0.01 
negative 
allometric 
Postmonsoon (female) 0.0152 2.4168 0.8937 52 4.94752 P<0.01 
negative 
allometric 
Postmonsoon (male) 0.0075 2.6448 0.8669 29 1.78094 P<0.05 
negative 
allometric 
 
 This study provides information on length weight relationships of fish species     H. 
dussumieri from Karachi coast. In further investigations, determining of this species 
population parameters such as age structure, growth features, mortality trends and 
reproduction biology and/or activities such as spawning time, fecundity and size at sexual 
maturity also determining of migration patterns are necessary to understand stock size 
and to develop ecosystem based fisheries management.  
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Table 3. Weight – length relationships parameters for Hemiramphus brasiliensis, 
Hyporhamphus intermedius and Hyporhamphus quoyi (Hemiramphidae) 
from FishBase.org. (Froese and Pauly, 2012) 
 
Family Species Lmin Lmax n a b r2 
Hemiramphidae Hemiramphus brasiliensis 12.0 30.0 1329 0.005 3.134 - 
Hemiramphidae Hemiramphus brasiliensis 12.8 36.4 34 0.002 3.172 0.98 
Hemiramphidae Hemiramphus brasiliensis - - - 0.003 3.330 - 
Hemiramphidae Hemiramphus brasiliensis 19.0 32.0 90 0.001 3.370 - 
Hemiramphidae Hyporhamphus intermedius 10.5 14.3 22 0.002 2.866 0.91 
Hemiramphidae Hyporhamphus quoyi 8.0 20.0 146 0.002 3.199 0.97 
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